Understanding the mechanism of proton movement linked to oxygen reduction in cytochrome c oxidase: lessons from other proteins.
Cytochrome c oxidase is a large intrinsic membrane protein designed to use the energy of electron transfer and oxygen reduction to pump protons across a membrane. The molecular mechanism of the energy conversion process is not understood. Other proteins with simpler, better resolved structures have been more completely defined and offer insight into possible mechanisms of proton transfer in cytochrome c oxidase. Important concepts that are illustrated by these model systems include the ideas of conformational change both close to and at a distance from the triggering event, and the formation of a transitory water-linked proton pathway during a catalytic cycle. Evidence for the applicability of these concepts to cytochrome c oxidase is discussed.